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Definition Generative Design

Mutation resultiert
in Variation

Exemplare werden nach best.
Kriterien aussortiert

Weitere Fortpflanzung
und Mutation

Erneute Aussortierung

.USW

Geospiza magnirostris. 2. Geospiza fortis,
4, Certhidea olivasea.

1.
3. Geospiza parvula.



Entwicklung der Entwurfsmethoden

ENTWERFEN FRUHER PARAMETRISCHES ENTWERFEN GENERATIVE DESIGN

COMPUTER- DEFINITION VON AUTOMATISIERUNG ERSTELLUNG VON DESIGN
UNTERSTUTZTE BEZIEHUNGEN UND COMPUTER- VARIANTEN OPTIMIERUNG
DARSTELLUNG UNTERSTUTZTES
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5. Circulation 6. Work Styles 7. Low Acoustic Distraction 8. Low Density



3 floors
48,000 square feet

11 meeting rooms
6 multi-purpose rooms
11 phone booths
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250+ people
25+ teams

Name: John Villaggi

TEAM

Division; CTO
Manager. David Lau
Size: 8

Interns: 2

PREFERENCES
Daylight: 8.0
Acoustic: 40

ADJACENCIES
Teams Ray Nagy
Dale Locke

Amenity: Telepresence
SCRUM

Fabrication Lab
AR/VR Lab
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Generative Design

mit Dynamo & Project Refinery
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Project Refinery (Public Beta)

www.autodesk.com/solutions/refinery-beta B

= Entwurfsanalyse und Optimierung

basierend auf dem NSGA-II Alogorithmus
https://www.iitk.ac.in/kangal/Deb NSGA-II.pdf

= Umfangreiche Analyseansichten

= Ubernahme der gewahlten Option nach
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https://www.iitk.ac.in/kangal/Deb_NSGA-II.pdf
http://www.autodesk.com/solutions/refinery-beta
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Project Refinery

% Learn More

Refinery Demos
Getting Started
Learning Resources

Refinery Sample Files

®® Give Feedback

Questions & Feedback

Resources

Legal Agreements
FAQs
Download Refinery

Download Sample Files

Project Refinery

Design Exploration for Dynamo

Overview Resources My To-Do Following

Welcome to Project Refinery, Lejla!

The Autodesk Refinery team is developing software to help you perform design exploration including optioneering and
optimization workflows on your Dynamo projects. Here, you will be able to download Refinery, test functionality, report any
issues, post questions, comments, and feature requests to help improve the offering before release to a wider audience. Please
use the Getting Started link for information on the latest Refinery resources. Try Refinery, and start giving feedback!

Thank you for working with us to improve Refinery!

Feedback Overview

Type Feedback Comments

Questions & Feedback 254 854

Lejla Secerbegovic |

Global

Leave Project

Leave this project
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Vorgaben in Dynamo

VARIABLEN FIXE VORGABEN REFINERY

Integer Slider
(~) 37 ] 2

0.000 | =
Min O Entfernen
Max | 100 Gruppe erstellen
Aus Gruppe entfernen
step | 1 Zu Gruppe hinzufigen
Anhalten
Mumber Slider + | Vorschau
@ 0.6 |:| = Bezeichnungen anzeigen
Block urmnbenennen..
P 0
- + | Ist Eingabe
Max 1 Ist Ausgabe
StEP 0.1 Hilfe...
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Launch Refinery
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Generative Design Methode
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GENERATE §

Refinery Generation Methods Create Study

Generation Method

1. Optlmlze Randomize
Optimize
2. Cross Product
Cross Product
3. Randomize Randomize
4. Like This Like This

Settings

Number of solutions
40

Enter a number.

Seed
1

Enter a number to control where randomization starts.

Serveris running. Generate




Refinery Methoden

RANDOMIZE _ Parameter 1
# Parameter 2
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Refinery Methoden
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Refinery Methoden

RANDOMIZE Parameter 1 ® .‘
m Parameter 2 5 D ES I G N S

. # defined by user

Parameter 1

Parameter 2

CROSS PRODUCT
5x

B & ® & 2 S - -
| ; © 0 ¢ 5.3=15 DESIGNS
b X I
3X () Parameter 2 = ©® ® ® - - -
g user defines sampling density
: ® O O
O o o
Parameter 2
OPTIMIZE >
GE NEE B EEEE NN Parameter 1
generation 1  population of 3 | e 3 X6 - 18 DESIGNS
' ' BN I BN Parameter 2 2
generatlon 2 populatlon of 3 - % ‘ user defines population size
5 O and number of generations
generation 6  population of 3

Parameter 2

—————— 5 DESIGNS
v

Parameter 2

LIKE THIS

Parameter 1

# defined by user




Beispiel Massenstudie

Massenstudio zur Ermittlung des idealen Verhaltnisses zwischen
Aul3enflache und Volumen

* Vorgabe
> 3 Korper

 Variablen

> Lage von 2 der 3 Korper
> Hohe alle drei Korper

« Zlele
1. Maximales Volumen (BGF)

2. Minimale Aul3enflache (Reduktion der Fassadenkosten)



INPUTS

GEOMETRIE

AUSWERTUNG

Inputs

Height Box 1
(~) 105.707632800¢

(

Create geometry

Point.ByCoordinates
X >
>

Code Bluch ¥
h|hfz2; = z >
AUTO

Point

N

Locationy Box2

Height Box 3
{(v) 296638632361

LocationX Box3

Locationy Box3
(~) 240927085007

.

3
h hfz; = z >
AUTO

Cuboid.ByLengths

origin > Cuboid
width >
length >
height >
ALIT

Point.ByCoordinates /
X > Point

I/
Code Block >

)
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origin > Cuboid
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length >
height >
AT

Width !f
s@; | > *
Point.ByCoordinates ‘
x > Paoint e
Code Block ¥ > ~

h |hi2; = z >
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Cuboid.BylLengths

origin > Cuboid
width >
length >
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AT

List Create
iterm | +
iterni

item2

list

=olids

Solid.ByUnion
»

Solid

Analysis:

Surface Area
and Volume

Solid.Area
solid > double
AT
Solid.Volume
solid > double
4 e

Color Palette

Outputs

Surface Area

43TET . 1543622869

Volume

S1335E.EBE92437E

GeometryColor. ByGeometryColor

GeometryColor
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Outputs:

SurfaceArea

Surface.Area Math.Sum

suface [ double b—values > sump/ | ORONOR

Volume

Solid.Volume , H H
4solid > double) | TSR
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‘Analysis:
Surface Area
and Volume

Analysis: Outputs
Surface Area ——

and Volume .
A6812. 2649698652
Solid.Area
solid > double T
AUTO >
Remove
Solid.Volume 5259 Create Group
solid > double Remove from Group

AUTO

Automatic Run completed with warnings.

Add To Group
Freeze

Preview

Show Labels
Rename Node...
Is Output
Help...

Show Raw Data
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Create Study

EVOLVE |~

Generation Method
Optimize

Outputs
Einstellungsmaoglichkeiten:

SurfaceArea

50115.004533.. MINIMIZE
o Output goals |

Volume

o Population size 669808.59405. MAXIMIZE
o Generation size

o Seed

Settings

Population Size
100

Enter a3 number that is 3 multiple of 4.

Generations
100

Enter 3 number.

Seed
1

Enter a number to control where randomization starts

Server is running. 1issue
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Studies

Study
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— Color
1|ID‘I
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[ ]
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= Filter
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Studies

Study
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10/10 ©
1010 (v)
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- O
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00 o= -
Y‘AXjS ,..‘
volume v 1,200,000 .\0“”,‘
. -
s 000,000 o"“.""..
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40 random runs — 10 sec

100x100 optimization — 4 min




WeitertUhrende Infos und wichtige Links

» Refinery Info und Beta Zugang: https://www.autodesk.com/solutions/refinery-beta

» Dynamo Primer (auch auf Deutsch): https://primer.dynamobim.org/

» Refinery Primer (neu, laufend aktualisiert): https://refineryprimer.dynamobim.org/

» Dynamo Forum: https://forum.dvnamobim.com/

» Kleine Tutorials, Tipps und Skripte rund um Dynamo und Refinery

jeden Dienstag (von 1. Oktober bis 31. Dezember 2019)

auf unserem BIM Blog: autode.sk/dvnamo-dienstag 4
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